A Study on the Effect of Cinnamon on the Structure of the Ovary in Diabetic Rats by Solaimani Mehrnjani M., Abnosi M.H., Mahmoodi M., Anvari M., Dez,

  
	
	 !"#$!##%#&'




	
	


	
	
	* !"	#$%
&'(&#)*+#(,#-."/


		
 !"#
$%&'()*
+,-"
$./0122345/"
-6
-7819
):1
/0#-"
;<'(%

	
4=>(*/(?"@(*1AB ± ACD<E>EF
-;G
-&;H8&
""G/0H/08IJE.45
$%E-#K(1L&"M&&-
mg/kgDN /*O")78:/0Fmg/kg/dayCNI(-1P *Q
1
REA>Q-
(
;%*
(*
4"O1G
$.*#E&
S"T-
/JJ
"E*UV()ANWXJVYZ[(Z&#M)H&E<&'(

\]'Y#R"Z
;^_
X`\]'Y^
 `J5.^
&a&

;*/6Q;25$b%Z-#)ANOVAa"cJ?Tukey&"M'&
3#)JE.%
	1
$."#-
;"E?"2/0&$4,-T&(#%
,"MJ$41_
XG
]'Y#"#-"&&?&"2&E&-

;
-T%
\]'Y^_
X`\1-"#H
&Y8&&E&-#
-&;

-;H8%
*1-,-8
;""#&$4&?&"2#
E#-
-;
-;HT(8%,"MJ"E
*$4&E?"2#
"H;8%
	)78T(L23/"d"(:&
&$.,-&ef/01&-#

*,"MJ*
;"^
]'Y_
X#
#Ef
$%
	G"R"G
#1G/0G
 
($)*+,-./0123/45$6*2.))/0123/4$7*08+9$1:2+/0123/4
;$6*2
:2</1=)>0?02@$)*+,-./101/1AB$C*+97*0$1:2+/
0123/4
*0,1.	23"4D4)=.)6=.06EF0+?4'GH•	,5&#673"84m-soleimani@araku.ac.ir 
-&
96'
."4IJIJ%#&K:;<=#-&
96'
."4%KJLJ%#&K-&
9>.?74!MJLJ%#&K

@&
9AB,C7
	
	 
  

"
$.#g";
&h]?&#/"
\
M")gJM\E,"MJ
iTEFjGk%Ie&f#&/&"
&J&l&f*
` !
+^`J
;^&",-&\m
<
anE#EFo:pI%;(1l/"
+_&q-3 !'"*:#MJ&q-:
E#$
;FpI-M)9\&-#
FSHLH,-"J
&"() r(
#-&-&ROR&#
,-\
"Fp%I&"&O/&"&!&
<
$&&;\
a"RO?-1l
Oa?\^

;sM&-FtGuI^,-&\
 `J'"*]?f-a)#M&(
&;

;ZMEFoGu%I
"-E*"## v
/"O19#\M\E
()&
$&;^
QK(\;-T19#
;"w;&V()r(&f1&9

;\Fjx:y%I/0-E/"f*
FyGjjI,-@O\T(#-)"&(
&$-

$.0,-\
;Fjz:jk%I
)*fOa"R"45$\\
)789{:#&<&`(!"*/0
1
-
T&(ZM&E&"#
&&^&&"&&&&45/1&&l&&6
&&-
1

;'"|"RO?--&\"
&"/&*O*Q'c
<`(!"*/078
;
&(
&;

;<'(%Z*Q&&/&"&!&&-#

]'Ya"R"^G_
&X`\
&b
&|5.G
 J5.
E6Q;}25$&-~&#*
&(E&#
?"2
;%



L&23/"<'(#kz@&(*&1&
&(*/(&&?"jo±jyt<&E*?&(
O
""#
;%1/"
&-&c&
J8zE
-&;G
-&;H8&G/&0
""H8]?&2/&0&
"&&;T&&(1&&(Yk±kk&&f
(Ejk`"jk"$;
n&h)(*)GJ&##
&V(

(
;%1"#2-&L&"ML"c*
M/*OG.QPmg/kgtx<&'(
&;%
1
&;"#$r&-#_&&
&$.M&
mg/dlkxx
;JEK(Fjo%I&/&078
Mmg/kg/dayyx*Q&&(&-1P
1
REjz
;
(Q-%&"O
1
G-#*QXq*
ZV*XO)
GS"T-U
&&M&&*X&&O*
&&;?&&`J 
(10% Neutral Buffer Formaldehyde) NBFX`JFjtI
E)XquZ&.
P&-#ox
#Fjk:y
I
;V)*%&YXq
<'(JRO-&-*&V$JO#
Zoxg52|"#o&)(
Z/?\-:/"*[(#M&)&
&;
 !"#$%&'()*+ (",-#"./
  
Z*Q-O#R"#-*&\#
]'YG
]'Yf]?&f]'YGX
|&&5.G
 J5.G_
]'YG*
E6Q;}25$b
-~&#
*
(E#
;%

 !"#$"%&'()*"%&+,-)./"%0,-)
1"%
?&.
&&\]&'Y/#&-#
Z&"8&
)~&-|&"|&&
O 
R Neo-promar&&)&
sM"(pt×jj
&;
(M#
2(r;*
"E|"c"8&#J8

;O% &P*Q&&2(Z;Z
]&'YG
&&]&'Y/&##
_
&XF&&-&(E
f&c&
;ZI
;\"* J+FjuI


 J/"V
(&c#&&(E
f
]'Y*a"-/4&-&#&J&(E&&\
G p/"*a"-2('
Ggc2(p)aG2(r;*52(|"S5t&b
Z-M2"8"$EMn'
;%#&
*]?f]'Y)
V
V
?&\&"
 J*Q)'Y*"
;*/


=
p(Cortex)
teum)p(CorpusluV
umCorpuslute V

 &J/" teum)p(Corpuslu&2(&'
*]?&f& p(Cortex)&'&2(
X
;%]'YXq]?&f&\
** J*"
)
umcorpuslute V
VVcortexV sluteumtotalcorpu
×=
 
2-345,-)67&8*(9*670,-)
:;<6= 
|5.G
 J5.}r3K$
Z*6Q&&;&&25$&&b
&&PSI 
(point sampled intercept)
&;Q"* J*
FjuI

=
⋅
⋅
=⋅=
n
1i
3
i0,
l
n3
3
0
l
3

V
V  
)
 K(((2(
4n 
 e4i((2(*r/#E=3
i0,
l
#*
(#E
 J5.^|5.

&"E&"&O*6Q&;25$b

8*
(#E
&"EQ&&5.FjuI
<(|MJFMotic images 2000I*#5.G
|OM" JF}&52(*&5
&J&&
&"E}&52(w& c
nEI+^*
(#E
;%/"(*
#E
 J-#-&Jg&52-
#
JE<'(G;f
%#*
(#&E
&&-|&&5.
G6Q;25$b
"&V$&|&&5.Xq&6Q&;}&25$
*
(#E&5./&"/&6!&Xq
;

r3k
&;]?2
&#&&PY

;JEK(6Q;25$b%

2
M
n
1i
ta(p)p
V

=
××
=
	
	  
  
  >?9>
-#M&()#&)Z&
&)&
a&"X(&"&Jc(one way ANOVA)&*)
Tukey test<(|MJSPSS&"M'&
JE.#)3%xoxP<&$4&K(

;JE%

@
+*=7
1"(9
$./(-&"E#
&E-?"2
-&;G
-&;H8&
&&"H,"M&&J#8&&&&$4&&#
FxxjxP<%I,-&Y&$4
&$.#
"EH&"&E&r?(8

"E
-TFxxjx(P<%$."E

,"MJ$4#Fxxjx(P<Er?(
-;

-;H8;F 
fj%I



8$AB0&0120&01&34506789	:.;'		<	2=$0>?
!1
C +*=7 9(mg/dl) *D+*=7(mg/dl) 9+!EFG *D+!EFG 
"GJ@±BGJ'5J;±@NJG@GJ@±@NJ(G@;J((±(GJ5N
<HIJ5J(B±(GJHGHJ(@±@NJGGHJ('±BGJ(';HJ5;±'J5@N
 aHJ@G±@NJ5G(ab(JG(±BGJ;NG@J(B±(HNaHJ(G±@NJ('
 HIJa@J5@±'J55;aJ;'±J5G@JH±(''a(J('±(GJ(H 
:a+O	PQ:
R.C0
:b+O	PQ:
R.26.ST 

8$KB2067,@-A2-6B-A,=!& -A,CD-A89<	2=$0>		
	:.;'?
!1
C 
+,-)+!
EFG 
+,-)."%
Emm3G 
'L)*/"%
Emm3G 
 !"#$"% 
Emm3G 
1"%
Emm3G 
< NN;JN±N5;JNJ5±(5J(H(J5±;@J(B@JN±H'JGBJN±BGJ5
<HIJ NNBJN±N5BJN5J(±NJ5(;J(±H'J('GJ(±G5JH@JN±NJ5
  aNNGJN±N5JN bJ;±''J5Bb;J;±BJ5;J(±'J'b@JN±@(J
 HIJ NN@JN±N5(JN (J5±H;J(' HJ(±HHJ(BHJ(±J';JN±HHJ(
:a+O	PQ:
R.26.ST
:b+O	PQ:
R.C0
R26.ST

 !"#$%&'()*+ (",-#"./
  
8$MB(E&!1&FG5067,H>"07G4<I(JG5(KL,
89	:.;'		<	2=$0>?
!1
:;<6=2-4
EµmG
N,-)67EµmG 8*L9*67EµmG C
5J(±;;JH ;J(N±(JB( ;J'N±((JGB <
BJN±'HJH GJ'±G@J@' ;J@5±HJ@5 <HIJ
HJN±@(J' 'JG±B'JB@ HJBG±BBJ;@  
@JN±''J' (J;±H5JB 5JB@±@@J;(N  HIJ
 

C+!
E1"(9*/(?"2
-&;
Hr?(8
-&;&E1&Q&$4#

T(
-T%&E1&"(9*/(&-#
""HM(8$41Q#;
(%
&E-1"(9*/(\Y
&Er?("
-&;,-&&$4#
FxjxP<IT(F 
fj%I

+,-)+!
?"2
-;E
*/(&
E"-6!$4&
&"(
-T#
,-$4#FxjxP<I
*/(
"EH
&""Er?(8

;F 
fk%I

&+,-)./"%1"%'L)*/"%

\]'Y?"2&E&-~&#

&\]'Y/(T(FxjxP<I
(]'Y/_
XFxzxP<I&E
,"MJ*"Er?("&$4#
%6!$4#]'Y?"2
&E_
XG
\
-&;G

-&;H&"8&H
T&(
-T&8&
F 
fk%I*]?&f]'Y/(45/"
EV0$46!#;
(F 
fk%I

:;<6=2-4N,-)&8*L9*67
G
&& &&`J&&5./(&&?&&"2
6Q&&;&&25$&&b
&&a&&5. 
E-#1Q1~&$4
-T&#

T(F 
fp%I

5*9*)O*#CP)
  
|"RO?- 1l
E-1 ~ #^( O  2Y f
 (vascular congestion) _
 Y( 

;
-T"EXF;j:%I
]-  /$0" /E  
4 ,"MJ-#
 
; $  
 #FHyperthecosisI
  /" * - 
"E 
-TF;k:%I
 /"!-*]?f#"/
4E

;
-T#"*F;p:%I

	
	  
  

.(<ABHK;MN&1&$&6O
U7VP0W:X0	Y1:9O)Z[6D*
RC0\]VP0W:X0	Y1:9)^ F
D
_6^ 6.2
RC])1[\`V
6.2
RX0	Y1:96D*ST a)bcF
D
_6^ 00+\


.(<KMN&1&$&6OHK;
U7VPO)Z[C	
6*.Y1:96D*
RC00S6.2a)bTSa)bT/d∗efg_	Q+7Ch\]V
)iC	
6*.Y1:96D*
P
RO)Z[6.2C0+j*0O:k2-03+)l:7
3.dhyperthecosishj*a2/d)1Vefg_	DCh\`VAW.0e.
2T:
m1d]h03+)l:7n+	3.d6*hj*	
6*CP0W:C6.2
RC\


.L<MHK;MN&1&$&6O
U7VEoO)Z[6D*PA00
RCSa)bT\]V6.2
RAEo6D*mp9o0+j*mDCAEoC
d)1h\`Vmp9o0.AEo6D*j*mDCC6.2
RcSa)bT\


+ !"#$%&'()* (",-#"./
  
QR
)786845/":`
,-ef<(!"*/0$4FtuIW
&$.
"EH&E&?&"28

;3"%&"&
&$.,-/"
& K(/&0#M&'1& r*&/& 223
1&#&

$&&-&
&;&"#
Q/*O
&;ZM&EM&(
&(
Fy%I/&0*&Q/"!
M&(&("
$.rVef

"EFjp%I&&&&Y/"
7<T(1;ME#9{/0
1
$.,--
("#FjyI/"
/&091r
T(*)*;(v_Y
)7<
;% 
&"O1&
&$.T&(bYL23
E,"*)
-;HEr?(8
-;
1Q$4&;
(#%&d"&(/&"&"

;ZMEM(/223FyGjy%I
S&&;&&&&f&&r/&&0 

"
T/?($&J&$

$
"2/?(
$$(IPF: Insulin Potentiating Factor)
<&&(&&$&&&&J/&&"Xq&&#n&&E 
&O&?&
-&0(methylhydroxy-
chalcone polymer: MHCP)
"EiTFjGjGkx%I
T(145*,
(ox~&e&
&&&-*,&&&&&&&&&f/&&&0
OM&E]?&&0?
-
,2(FjGkx%I&O|"/" &3&$J
&E
?&,"M&J&&)M
;Fkj%IMHCPefG&0 &&;
*&/"
-T(/?(#TO
/?&(
&(E#*$4J 4JL"c
<'(
(E/"#*Q?J4JV
-Fkx%I
]-M"&'&
&(T&([&(*+_/$0
]-/?(/0*1&9*9&
(

;"V$|"-Fkk%I&f9&7&
M&E,"MJerG/?(-/0
 M&E]?'(;
 kx,"MJ&
&"FkkGkx%I/&"
E]"M() 4JL"c*/?(r;7R
M&(R&ET,"MJer*$&&;
FkpI(*Q/"v_Y&
-&Kh
_$4
Y*ME,"MJ'(
*$RE]"M()4JM&(R&E
,"MJ
"%1-#&M&EM]
rcS54.&&&*&
f*ME
;%/&"*&
&&V$(/08&&(]&-
T(7
$-<&J&M&E&;r(<

RE%&&e5/"7
$$
"{/"
MEnfMV$/01r

( <M(]-&-#
(RE
(E%K(n&&
&
1r9M&EM&&(*V$/0
9{&$4
Y*MEKh
(nE
vY!5&PJ_-&J&Q?&"!Eq"

;%
1l/&"*&PYd"&(G1*
1QT(L23$4&"(9*/#
	
	  
 	 
E1-"#&"E?"2H

(f8%&)78&/"&$&
1*rV?((/0-"#H
;g.98%
;<'(1&-#

2
;"(o<1&P/0<E
1
jkM&(
(J"Q-
1*&5L23/"*PYd"(&-

"{
"(Fjy%I

$*QY
1*-,"MJ "#Fy%I/&"
K(e/&0i&1&r\

(1*
$-<*9"#
)78":;)$
%
&)78&&T&(45/"&
1
$.M,-V$(/0&-#
"H&9&8&&(?&V
/&"
&|"RO?-1l
1-;g.9M(%1&45"&+&
MHCP]-/0f/$0`T&*
(
 `"-
$\#Ef@?\*)#^/&`n
0/,-&\
&(M&(L&"c/&"*
9"~wJTO
;FjyGkz%I
&E
&*/(bYL23
&"E?"2"H/&08&
v_&Y&T(Vf.,"MJ&
&(
 
4,"MJ*;(-&#]&-/&$0
*]?&f&#?01QYf
"E
;% 
X&G
&&]&'YL23/"
,"MJ_
$4&"EVf.
E"r?(-
$;]&'Y,"M&J/&"
&(&O&2Y&&&/&
 
4,"MJ_
X-&#
1
-"E#
;%*PYd"(
&5.G
& &J&5.GT&(/"

|"E6Q;25$5.
1Q"E-?"2$4
&(#%
K( &J&5."
&-
&#
&45$\&&\
;9{&/&"#
J(1P%


Lrc1&45/"d"(&-&&"#
)78:&&
$.?(/0
c$4
-,-\#%/&"&!^8&
1&&&l#&&&|&&&"*?&&&(/&&&0
M&(1
"*;(|"RO?-

$#Ef%]-/$0+d"(
&)
Z*&-a"R"&#^&)8&:&`

;'"\1lrVef?(/0
1
-E"#%
 
 
 !"#$%&'()*+ (",-#"./
 
 
A Study on the Effect of Cinnamon on the Structure of the Ovary in Diabetic Rats 
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Abstract 
Background & Aims: Diabetes mellitus influences the reproductive system. Since investigations have showed 
that cinnamon may have an improving effect on diabetes, this study was designed to investigate the effect of 
cinnamon extract on the ovary structure in diabetic rats. 
Methods: A total of 24 female wistar rats (186±15gr) wererandomly divided into 4 equal groups of control, 
control + cinnamon extract, diabetic and diabetic + cinnamon extract. Streptozotocin (60 mg/kg) was injected to 
induce diabetes and cinnamon extract (80 mg/kg/day) was administered orally through gavage. After 14 weeks, 
blood sugar and body weight were determined then rats were anesthetized and the right ovaries were taken out, 
weighed and underwent the process of slice preparation and staining by H&E method. The total volume of 
ovary, cortex and medulla, diameter of Graafian follicle and oocyte and thickness of zona pellucida were 
estimated by stereological methods. Data were analyzed using one way ANOVA and Tukey test. 
Results: Blood sugar was reduced significantly in diabetic +extract group compared with diabetic rats. Mean 
total volume of ovary, cortex and medulla were increased significantly in diabetic group compared with other 
groups. Mean total volume of ovary, cortex and medulla were the same in diabetic + extract, control and control 
+ extract groups. Body weight in both diabetic groups was reduced significantly compared with control groups. 
Ovary weight in diabetic group showed a significant increase in comparison to that in the diabetic + extract 
group.  
Conclusion: Based on the results, water-alcohol extract of cinnamon causes reduction in blood glucose level and 
prevents increase in ovary weight and volume of ovary, cortex and medulla in diabetic rats. 
Keywords: Diabetes mellitus, Ovary, Histopathology, Cinnamum zeylanicum, Rat 
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